In a series of experiments, we examined the effect of requiring subjects to attend to distractors in a test of negative priming. This was accomplished by using a referent size-selection task in which subjects were instructed to name the larger animal and to ignore the smaller animal in a word pair. The result was a quadrupling of the standard negative priming effect, suggesting that negative priming not only occurs for attended distractors, it is actually enhanced. Wedemonstrated that this enhancement of the effect was not due solely to increased latencies in the referent size-selection task, because neither decreasing base response times in other referent size-selection tasks nor increasing base response times in typical color-selection tasks substantially affected the respective negative priming effects. Although these findings can be accommodated within current theories of negative priming, they challenge the basic assumption that the negative priming effect arises because the critical item was ignored or not attended to on the prime trial.
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Reviews of the negative priming literature by May, Kane, and Hasher (1995) and Fox (1995) begin by claiming that because we are constantly bombarded by a myriad of both relevant and irrelevant information, we can not attend to all stimuli. The claim is that, because oflimitations in processing capacity, we must selectively attend to the important aspects of our environment and ignore that which does not serve an immediate purpose. Fox states that "a central aspect of coherent perceptual-motor processes is the ability to select and respond to relevant objects and the ability to successfully ignore irrelevant objects. The nature of the mechanisms underlying this visual selective attention is of enduring interest to cognitive psychologists" (p. 145). The implication is that this process of selective attention produces negative priming when an item that was selected against becomes a target item on the subsequent trial.
Relating negative priming to selective attention, however, is not straightforward, because both early-and lateselection accounts ofattention exist. According to earlyselection accounts (e.g., Broadbent, 1958) , only relevant information consistently receives deep processing, whereas most irrelevant information receives only cursory processing, focusing on perceptual characteristics. According to late-selection accounts (Deutsch & Deutsch, 1963) , however, both relevant and irrelevant information undergoes deep processing, although only selected information reaches phenomenal awareness. When negative priming has been related to processes of selective attention, few
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authors have clarified the version of selective attention to which they subscribe. The bulk of the negative priming data appears to be consistent with a late-selection model ofattention. Many studies show that negative priming occurs despite changes in the physical form of the critical stimulus from the prime to the probe (e.g., Dalrymple-Alford & Budayr, 1966; Driver & Baylis, 1993; Tipper & Driver, 1988) . This suggests that distractors are processed beyond physical features, to the level ofa more abstract, central representation. Negative priming also persists across differing response modalities (Neill, Lissner, & Beck, 1990; Tipper, MacQueen, & Brehaut, 1988) , again suggesting that distractors are processed beyond physical features. Tipper and Driver (1988) provided additional support for a late-selection explanation ofnegative priming. They found that negative priming occurred for semantically related items as well as for repeated items. In their experiment, subjects were shown pairs of line drawings and were asked to name the red picture. They were slower to name a picture of a dog if they had ignored a picture of a cat on the preceding prime trial. This finding bolsters the claim that negative priming results from a late-selection mechanism of attention, because the items corresponded to one another primarily in terms of categorical features. The distractor must have been processed at least to the level of semantic analysis.
Not all the empirical evidence supports the link between negative priming and a late-selection model of attention. Chiappe and MacLeod (1995) performed an experiment analogous to that of Tipper and Driver (1988) , using words instead of pictures. They obtained negative priming only when the critical item was identical on the prime and the probe. Negative priming failed to occur for semantically related stimuli. Others also have not achieved associative negative priming (Tipper & Baylis, 1987, Experiment 2; Yee, 1991 , Experiment 1 for one ignored word and Experiment 2). The findings with words are consistent with an early-selection account of attention, if, indeed, negative priming results from selective attention.
Although much of the literature is consistent with selective attention views of negative priming, recent evidence challenges this relation. Milliken and Joordens (1996) conducted a negative priming experiment, presenting two items on both the prime and the probe trials. In contrast to the typical negative priming procedure, however, the prime stimuli only appeared for 100 msec, and the subjects were not asked to respond overtly to either item. Negative priming persisted, despite the fact that subjects were not required to selectively attend to one item and to ignore the other on the prime trial. These findings cast doubt on the prevalent view that negative priming is a consequence of selective attention on the prime.
In a second series of experiments, Milliken, Joordens, Merikle, and Seiffert (1998) provided another demonstration of negative priming in the absence of selection on the prime trial. Specifically, the procedure involved briefly presenting (i.e., for 43 msec), then masking, a single prime item followed by a typical two-item probe display. Responses on the probe trial were slower to targets that matched the briefly presented prime word, relative to targets that were not previously presented (i.e., negative priming). This finding further challenges the notion that negative priming results from selective attention processes on the prime trial. It is unclear why selective attention would be operating in a single-item prime situation.
Although these manipulations broaden the scope of situations that yield negative priming, the results do not completely negate the link between negative priming and selective attention. The possibility remains that the subjects ignored the prime trial entirely and that, consequently, prime items were selected against or processed without attention. Given that the subjects were not required to respond on prime trials and that prime items were displayed very briefly, this speculation is plausible. In fact, another experiment in the Milliken et al. (1998) study provided results consistent with this possibility. When single prime words were presented for a slightly longer duration (i.e., 200 msec), the instruction to attend to or to ignore these items determined their effect on subsequent probe processing. Subjects who were instructed to attend to prime words showed positive priming, whereas subjects who were instructed to ignore them revealed negative priming in the repeated-item condition. Thus, these manipulations failed to ensure that the critical prime items were not blocked from attention. Because this is the aspect of selective attention that purportedly produces negative priming (Fox, 1995; May et aI., 1995) , these results are not entirely inconsistent with selective attention accounts of negative priming.
In summary, the current evidence concerning the relation between negative priming and selective attention is ambiguous. Some findings seem consistent with an early-selection view of attention (Chiappe & MacLeod, 1995) , whereas others support the relation between negative priming and late-selection theories (Tipper & Driver, 1988) . More recent studies challenge the link between negative priming and selecti~attention altogether (Milliken & Joordens, 1996; Milliken et aI., 1998) . We believed that this issue needed to be addressed more directly.
The goal of the present study was to investigate the relation between selective attention and negative priming more directly. The strategy we employed stood in contrast to that of Milliken and Joordens (1996) and Milliken et al. (1998) . Rather than create a situation in which neither the target nor the distractor was selectively attended to on the prime trial, we created a situation in which both the target and the distractor were attended to on the prime and probe trials. If negative priming is produced by a mechanism ofselective attention (either early or late), the effect should be contingent on limiting the processing of distractors and blocking them from phenomenal awareness on ignored repetition trials. That is, ifnegative priming is indeed the consequence of having ignored or processed critical items without attention on the prime trial, it should not result when subjects are required to attend to both targets and distractors.
EXPERIMENT lA
The primary objective of Experiment lA was to compare the results obtained in a typical negative priming procedure with those achieved in a variant of the procedure that required subjects to attend to both the targets and the distractors prior to selection. We asked the subjects to read the name of the larger animal in a stimulus pair in Experiments 1A and 1B. To make this referent size judgment, the subjects needed to attend to and process semantic characteristics of both the target and the distractor before selecting and responding to the target. In this manner, we were able to control the depth to which targets and, more importantly, distractors were processed. In the more conventional task of Experiments 1A and IB, we asked the subjects to read the word that appeared in red. As is typical in this case, the subjects needed only to identify and select the red word, independently ofany other feature of the distractor.
Method
Subjects. Twenty volunteers from the introductory psychology class at the University of Toronto at Scarborough took part in the experiment in exchange for bonus credit. All the subjects had normal or corrected-to-normal vision. All the subjects were sufficiently fluent in English to perform the task without difficulty.
Procedure. On each display (i.e., the prime display and the probe display), the names of two animals appeared in the center of the computer screen. One name was in white, the other was in red. In one block oftrials, the subjects were asked to read the animal name printed in red. This color-selection task is a typical negative priming procedure. In the other block, the subjects were instructed to name the larger animal in the pair, with size defined relative to a preset continuum. This referent size-selection task required a size comparison of the referents of the two animal names before selection and responding could occur. The assumption was that subjects had to attend to and process to the level of semantics both the target and the distractor to make this judgment, on every trial.
Each trial consisted of both a prime and a probe display and proceeded as follows: (I) A focal point consisting offour plus signs appeared in the center of the screen for 250 msec; (2) a blank screen was presented for 250 msec; (3) the prime words were visible until the subject responded; (4) a mask (i.e., &&&&&&) appeared for 250 msec; and (5) the probe words appeared until the subject responded. The prime and probe stimuli remained in the center ofthe screen until the subjects made an oral response, speaking into the microphone. The subjects received 10 practice trials before participating in each block of the experiment.
Apparatus. An IBM-486 compatible microcomputer with a 14-in. color VGA monitor was used for all testing. The controlling program was written in QuickBASIC 4.5, using the routines given by Graves and Bradley (1987) to achieve millisecond timing accuracy. Response times were measured as the interval between the stimulus onset and the subject's vocal response into a microphone, which caused a voice key to send an interrupt to the computer. Accuracy was also scored on line by the experimenter.
Stimuli. The stimulus words in the experiment were FLEA, MOUSE, TURTLE, PIG, GOAT, DONKEY, BEAR, and CAMEL, in this particular size ordering. Before the subjects performed the referent sizeselection task, they were informed of this ordering. The stimuli were always presented in pairs, one above the other in the center of the computer screen.
There were two tasks in the experiment: the referent size-selection task and the color-selection task. In each of these tasks, there were two conditions: control and ignored repetition. However, because of the constraints of the referent size-selection task (i.e., that the target always be larger than the distractor), the ordering and pairing of stimuli differed between the two tasks. Given this, the ordering and pairing of stimuli will be presented separately for each task.
The stimulus assignment was straightforward for the colorselection task. All the stimuli occurred equally often as targets and as distractors and on the top and the bottom of the display. On a control trial, all four items making up a trial were different. The only change on ignored repetition trials was that the distractor on the prime trial matched the target on the probe trial.
The stimulus assignment was more complex for the referent sizeselection task. The complications arose primarily because of the special statuses of FLEA and CAMEL. Specifically, because FLEA is the smallest animal in the set, it can never serve as a target. Conversely, because CAMEL is the largest animal, it can never serve as a distractor. This caused a special challenge on ignored repetition trials, where an item must serve as both a distractor on the prime trial and a target on the probe trial. These constraints were dealt with in the following manner.
In the control condition ofthe size-selection task, all stimuli other than FLEA and CAMEL appeared equally often as targets and as distractors. Because it could never be a target, FLEA served as a distractor twice as often as the other stimuli. For the converse reason, CAMEL served as a target twice as often as the other stimuli. In all other respects, stimulus assignment in the control condition of the size-selection task matched that of the color-selection task.
In the ignored repetition condition, all the stimulus words appeared a total of 8 times as prime distractors, except for the words CAMEL and FLEA, which never appeared as prime distractors. The word CAMEL appeared a total of 12 times as the prime target, whereas the words BEAR, DONKEY, and GOAT each appeared a total of 8 times as prime targets. The words PIG and TURTLE appeared 6 times as prime targets, and MOUSE and FLEA did not appear at all as prime targets. The word FLEA appeared as the probe distractor 12 times, whereas MOUSE, TURTLE, and PIG each appeared 8 times as probe distractors. The words GOAT and DONKEY each appeared 6 times as probe distractors, whereas CAMEL and BEAR did not appear at all as probe distractors. Finally, all the stimuli appeared a total of 8 times as probe targets, except for FLEA and CAMEL, which never appeared as probe targets. Once again, this unequal assignment ofstimuli was made necessary by the constraints for the referent size-selection task in general and for ignored repetition trials especially.
To make the referent size-selection and the color-selection tasks as similar as possible, one word in the pair appeared in red, and the other appeared in white, on both the prime and the probe displays. Halfofthe time, the target was presented in red, and halfofthe time it was in white.
Results Table 1 presents the response time data for Experiment IA. In both the referent size-selection and the colorselection tasks, negative priming was observed. That is, longer latencies appeared in the ignored repetition conditions, relative to their respective control conditions. Extremely large negative priming occurred in the referent size-selection task, as compared with the color-selection task. Panel A of Figure 1 presents the negative priming for Experiment 1A. A 2 X 2 repeated measures analysis of variance (ANOVA)was conducted on the datafrom Experiment 1A. The variables were task (color-selection vs. referent sizeselection) and condition (control vs. ignored repetition). For this and all subsequent analyses, response times were only analyzed for correctly named probe targets that followed correctly named prime targets. We examined trimmed as well as untrimmed versions ofour results, and no relevant differences were revealed. Thus, we report the untrimmed data here. With respect to errors, only error trials on probe targets that followed accurate prime responses were considered.
The latency analysis of Experiment 1A revealed significant main effects of both task [F(l,19) [F(I,19) = 4.96, MS e = 1.58, p < .05]. The significant main effects reflected the fact that the subjects made fewer errors overall in the color-selection task than in the referent sizeselection task and that they made more errors on control trials than on ignored repetition trials. This last result is especially important, inasmuch as it raises the possibility that some or all of the negative priming observed in Experiment lA was due to a speed-accuracy tradeoff. The task X condition interaction was not significant [F(l, 19) = 1.77, MS e = 1.19, p > .15] in the error rate analysis.
EXPERIMENT IB
The suggestion ofa speed-accuracy tradeoff, in addition to the unprecedented magnitude of negative priming observed in the referent size-selection task of Experiment l A, prompted us to further examine this task. An independent replication of the experiment seemed to be a wise and cautious step. Thus, Experiment 1B was a direct replication of Experiment lA, the only change being that the data were collected in a different laboratory by a different experimenter.
Method
Subjects. Twenty volunteers from the introductory psychology class at McMaster University took part. The subjects received bonus 140
Experiment 1A Experiment 1B Figure 1 . Negative priming scores in the referent size-selection task and the color-selection task in Experiments lA and lB. Error bars reflect the standard errors ofthe mean. credit in exchange for their participation. All the subjects had normal or corrected-to-normal vision, and all had English as their first language.
Procedure. The procedures were identical to those used in Experiment IA.
Apparatus and Stimuli. An IBM-486/DX2-66 compatible microcomputer with a 14-in. SVGA color monitor was used for all testing. In all other respects, the apparatus and stimuli were identical to those used in Experiment IA.
Results
Table 1 presents the latency data for Experiment IB. As in Experiment IA, negative priming occurred in both tasks. Panel B of Figure 2 presents the negative priming for Experiment IB. These negative priming scores are consistent with those obtained in Experiment 1A. Again, the negative priming was considerably larger in the referent size-selection task than in the color-selection task. The following statistical analyses support these observations.
The data collected in Experiment IB were subject to the same analyses as the data in Experiment lA. The analysis of mean latencies revealed significant main effects of task [F(1,19) Again, the subjects were slower in the size-selection task than in the color-selection task and slower on ignored repetition trials than on control trials. The interactionofthese variables was also significant, indicating that the observed negative priming was larger in the referent sizeselection task than in the color-selection task [F(1,19 The main effect oftask was also significant in the analysis performed on errors, reflecting greater errors in the referent size-selection task than in the color-selection task [F(1,19) = 70.30, MS e = 5.96,p < .001]. The main effect of condition and the task X condition interaction were not significant (both Fs < 1). Thus, in Experiment 1B, there was no worry of a speed -accuracy tradeoff being responsible for the observed negative priming effects in response time.
Discussion
The most important finding ofExperiments 1A and IB was the occurrence of significant negative priming in the referent size-selection task. This result is critical, because the subjects were required to attend to both targets and distractors before making their responses to targets in this task. Ifnegative priming reflects a mechanism of'selective attention (either early or late), it is not at all clear why it would result in the referent size-selection task, in which the subjects attended to and processed all items, distractors included. These results imply that the function ofthe negative priming mechanism is not to facilitate processing of relevant information and to prevent processing and phenomenal awareness of irrelevant information.
These findings are consistent with those of Tipper, Weaver, and Milliken (1995) . In their location negative priming study, subjects were likewise required to directly compare targets and distractors. As an example, in Experiment 1, the subjects were presented with a pair ofcircles and were asked to indicate the location of the physically larger circle. As in the present study, the subjects had to process and attend to both stimuli. Despite this fact, negative priming persisted. It should be noted that the negative priming observed by Tipper et al. (1995) was not significantly larger than the standard effect. Their study differs from ours, however, in that the targets and distractors were compared on a perceptual feature, in contrast with the semantic feature used to distinguish targets and distractors in the present study.
The second important finding of Experiments lA and 1B was that not only was negative priming observed when subjects were forced to attend to distractors, it was actually enhanced. In fact, the standard negative priming effect, normally ranging from about 15 to 25 msec (Fox, 1995) , was quadrupled in the referent size-selection task. Yee, Santoro, Crawford, and Grey (1995) also observed an augmentation of negative priming, using a task remarkably similar to our referent size-selection task. They presented pairs of animal names, one in uppercase, the other in lowercase, and one in red, the other in green, with case and color completely crossed. When the subjects were asked to indicate the case of the red item, the negative priming effect was approximately 37 msec. When the subjects were asked to indicate the case of the larger animal, the negative priming effect was approximately 147 msec. Because these parallel results were observed independently, the reliability of the effect appears to be especially impressive.
This enhanced effect has practical significance. First, it provides a better medium for studying the impact of other factors on the magnitude of negative priming, not possible with the ordinarily small effect. In addition, it provides greater measurement sensitivity when dealing with populations that show reduced negative priming effects, such as obsessive-compulsives (Enright & Beech, 1993) and schizophrenics (Beech, Powell, McWilliam, & Claridge, 1989) , or with populations that do not demonstrate the effect altogether, such as the elderly (Hasher, Stoltzfus, Zacks, & Rympa, 1991) . The precise degree of impairment can be more clearly assessed, and subtle between-population differences can emerge.
This enhanced negative priming may also have a role in shaping or differentiating theories of negative priming. Do the present findings refine existing theories or constrain their interpretation? Before we delve into the theoretical implications of the present results, a less interesting explanation of the large negative priming in the size-selection task needs exploration. Base response times in the referent size-selection task were much longer than those in the color-selection task. The large negative priming in the size-selection task might simply be an artifact of longer base response times. Perhaps a performance floor limits the magnitude ofthe negative priming in standard tasks. That is, the enhanced effect may only be due to an alleviation of this measurement constraint and not to any theoretically relevant feature of the task.
We conducted several experiments to examine the alleviation -0 f-measurement-constraint exp lanation 0 f the enhanced negative priming effect in the referent sizeselection task. In Experiments 2A and 2B, we accomplished this by examining versions of the size-selection task that allowed faster responding despite retaining the most relevant characteristic ofthe task (i.e., selection on the basis of the relative size or value of the items). If the enhanced negative priming is due only to an elevation of the base response time, negative priming effects in the referent size-selection task should be proportionately reduced as base response time decreases. In Experiments 3A and 3B, we addressed the issue, using a converging strategy. In these experiments, we increased the difficulty of the color-selection task, with the goal of increasing base response time. Here, we again retained the essential characteristic of the color-selection task (i.e., selection on the basis of the color of the target item). If the alleviation of the performance floor is indeed responsible for the enhanced negative priming, increasing the base response time in the color-selection task should also yield larger negative priming.
EXPERIMENTS 2A AND 2B
The objective of Experiments 2A and 2B was to simplify the referent size-selection task so as to reduce latencies. In Experiments 1A and 1B, the stimuli were not optimal, because there was some ambiguity in the size continuum. For example, we told the subjects to consider a goat to be larger than a pig in the task. Whereas some goats are larger than some pigs, the reverse is also true. Such counterexamples may have interfered with selection, thereby lengthening latencies.
To reduce response latencies, we employed stimuli that varied in value on a more objective continuum. In Experiment 2A, the stimuli were SECOND, MINUTE, HOUR, DAY, MONTH, YEAR, DECADE, and CENTURY. In Experiment 2B, we further simplified the continuum by using the stimuli ONE, TWO, THREE, FOUR, FIVE, SIX, SEVEN, and EIGHT.
Method
Subjects. Forty students from McMaster University participated in the experiments, half in Experiment 2A and half in Experiment 2B. The subjects received bonus credit for their participation. All had normal or corrected-to-normal vision and English as a first language.
General. Experiments 2A and 2B only diverged from Experiments IA and IB in the use ofdifferent stimuli. The procedures, apparatus, and stimulus arrangements were identical.
Results
Experiment 2A. The mean latencies and the proportion oferrors for Experiment 2A are presented in Table 2 . With regard to the referent size-selection task, the mean response time in the control condition of Experiment 2A was reduced by 87 msec, as compared with the mean response time in Experiment IB,and 190 msec, as compared with the mean response time in Experiment 1A. Negative priming again occurred in both the referent sizeselection task and the color-selection task, as is shown in panel A of Figure 2 . The negative priming effects in both the size-selection task and the color-selection task were reduced slightly, relative to the negative priming obtained in the previous experiments. However, the difference in the magnitude of negative priming between the referent size-selection task and the color-selection task (71 msec), remained equivalent to the differences observed across the two tasks in Experiments 1A (68 msec) and 1B (71 msec). These results indicate that the subjects made more errors in the referent size-selection task than in the color-selection task and that they made more errors on ignored repetition trials than on control trials. Finally, the task X condition interaction was also significant, reflecting that, even in terms of errors, there was more negative priming in the referent sizeselection task than in the color-selection task [F(1,19 Experiment 2B. The mean latencies and the proportion of errors for Experiment 2B are also presented in Table 2 . The mean latency in the control condition of the size-selection task for Experiment 2B was further reduced by 230 msec relative to the mean latency in the control condition of the referent size-selection task of Experiment 2A. The disparity in the negative priming scores for the referent size-selection task, relative to the colorselection task, for Experiment 2B (42 msec) was smaller than the differences obtained in previous experiments. Statistical analysis of the latency data revealed significant main effects of task [F(1,19) 
4,498.64, P < .001] and condition [F(I,19) = 33.21,
MS e = 761.00, P < .001]. These findings reflect longer latencies in the referent size-selection task than in the color-selection task and for ignored repetition trials, as compared with control trials. The condition X task interaction was also significant, reflecting greater negative priming in the referent size-selection task than in the color-selection task [F(I,19) = 11.25, MS e = 754.67, P < .005]. The parallel 2 X 2 ANOVA performed on errors revealed a significant main effect oftask [F(l, 19) = 50.54, MS e = 3.68,p < .001]. Once again, this finding was due to there being more errors in the referent size-selection task than in the color-selection task. No other effects were significant.
Discussion
Of primary importance, we again observed negative priming when subjects were required to 'attend to and process distractors deeply. These results replicate the pattern found in Experiments IA and IB. As in Experiments IA and IB, a selective attention account of negative priming (either early or late) seems to be implausible, given these findings.
The modifications in Experiments 2A and 2B were successful in decreasing latencies. Although the negative priming in the size-selection tasks remained considerably greater than the standard effect, the scores were smaller than those observed in Experiments IA and IB. Considering only the referent size-selection data, it appears as though decreases in base response time are accompanied by reductions in negative priming. However, examining the disparity in the negative priming scores for the referent size-selection tasks and the color-selection tasks, the difference decreased slightly in Experiment 2B and not at all in Experiment 2A. Negative priming effects vary with stimuli and with subject groups. Given that the colorselection and referent size-selection tasks are matched on these variables, considering the referent size-selection task, relative to the color-selection task, seems to be the most appropriate examination.
EXPERIMENTS 3A AND 3B
The purpose of Experiments 3A and 3B was to provide converging evidence with the results of Experiments 2A and 2B. It was our intention to rule out the alleviation-of-measurement-constraint argument as the sole explanation for the enhanced negative priming in the referent size-selection task. In Experiments 3A and 3B, rather than decreasing latencies in the size-selection task, our objective was to increase latencies in the colorselection task. This was achieved by presenting items interleaved, instead of one on top of the other, as had been done in previous experiments (Milliken & Joordens, 1996; Milliken et aI., 1998) . Experiment 3B differed from Experiment 3A in that target and distractor colors were more similar. If the magnitude of negative priming is a function of base response times, negative priming in a more difficult version of a color-selection task should increase as base response latencies increase.
Method
Subjects. Thirty-eight undergraduate students at McMaster University participated in the experiments, 20 in Experiment 3A and 18 in Experiment 3B. All received bonus credit in their introductory psychology class and had normal or corrected-to-normal vision.
Procedure. All the subjects performed both the standard and the difficult versions ofthe color-selection task. The order oftasks was counterbalanced across subjects. The procedure for the standard color-selection task was the same as that described in previous experiments. For the difficult version, the only change was that targets and distractors were interleaved in the center ofthe computer screen (e.g., **TCUARMTELLE*). In Experiment 3A, targets were red and distractors were white, whereas in Experiment 3B, targets were red and distractors were brown.
Apparatus and Stimuli. The apparatus, stimuli, and stimulus arrangements were the same as in the color-selection task of~x periment lB. Because the length of the stimuli varied, .all the s~lm uli were made to have an eight-character length by addmg astensks on either side of the word in the difficult version. In the difficult color-selection task, targets and distractors appeared equally in the position slightly to the right of the display or slightly to the left, on both the prime and the probe.
Results
Experiment 3A. Latencies and proportion o~e~rors for Experiment 3A appear in Table 3 . In the difficult color-selection task, the mean latency in the control condition was increased by 242 msec, relative to that of the standard color-selection task. The negativepriming scores, however, did not differ, despite this change in base response time. Panel A of Figure 3 presents the negative priming. These observations are confirmed by the following statistical analyses.
The analysis on the latencies in Experiment 3A revealed significant main effects of task [F(l,19) The main effect oft~sk reflects longer latencies in the difficult color-selection task than in the standard color-selection task. The main effect of condition was due to longer latencies on ignored repetition trials than on control trials (i.e., negative priming). Importantly, the task X condition interaction was not significant [F(l, 19) < 1]. This indicates that, although responses were m~ch s~o~er in the di~i~u~t version of the task, the negative pnmmg was not significantly larger, as would be predicted by the alleviationof-measurement-constraint account.
The analysis of errors revealed only a significant main effect of task [F(1, 19) = 9.50, MS e = 0.53, p<.025] . The subjects made more errors in the difficult color-selection Experiment 3D. Latencies and errors for Experiment 3B also appear in Table 3 . Relative to the mean latency in the control condition of the standar~color-selection task, that of the difficult color-selection task was increased by 267 msec. Again, the size of the negative priming effect did not differ between tasks. Panel B of Figure 3 presents the negative prim~ng for E~periment 3B.
Analysis of the data collected m Expenment 3B revealed results that parallel those in Experiment 3A. The main effect of condition was significant with longer response times on ignored repetition trials than on control trials [F(l,17) This reflects greater errors in the difficult color-selection task than in the standard color-selection task. This effect did not interact with condition [F(1,17) < 1].
Discussion
The manipulations in Experiments 3A and 3B were successful in increasing latencies in the difficult colorselection tasks, relative to the standard color-selection tasks. Despite dramatic increases in base response times, negative priming was essentially unaffected by the manipulation. Although we had intended to increase la~en cies further in Experiment 3B, the base response time was not significantly boosted beyond that achieved in Experiment 3A. Experiment 3B replicated the critical pattern of negative priming obtained in Exp~rime~t~A. In Experiments 2A, 2B, 3A, and 3B, negative pnmmg was only negligibly affected by base respons~time~. I?espite its contribution to the enhanced negativ~~nmmg in the referent size-selection tasks, the alleviation-ofmeasurement-constraint explanation is by no means the whole story.' The large negative priming observed in the referent size-selection tasks occurred mostly because of a unique feature of the task, rather than as an artifact of lengthened latencies.
GENERAL DISCUSSION
The findings can be summarized quite briefly. Negative priming persists even when the typical procedure is modified so that subjects are required to attend to both the targets and the distractors. Not only does it persist, the magnitude of the effect actually increases about fou~ fold. This enhanced effect is not solely due to an alleviation of a performance floor.
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• Referent Size Selection The discussion is composed of two sections. The first focuses on the implications ofour results for current theories of negative priming. The second discusses the primary issue brought to light by the study. Specifically, our results question whether negative priming indeed results from selective attention, given that it occurs even when both stimuli are attended.
Implications for Current Theories of Negative Priming
Distractor inhibition. The most recent inhibition account of negative priming is the computational model of Houghton and Tipper (1994) . According to this account, initially both the target's and the distractor's representations receive activation. Target selection occurs when the activation level of the target's representation is a given quantity greater than that of the distractor, If left unchecked, both the target and the distractor would gain activation at similar rates. To separate the target from the distractor, a mechanism is engaged that selectively inhibits the distractor's representation. As the distractor continues to receive bottom-up activation, the net effect of the inhibition is to slow the distractor's activation gain, relative to that of the target, facilitating selection. Upon target selection, however, the bottom-up source of activation is removed (i.e., the physical representations disappear). The temporary persistence of the inhibition of the distractor's representation results in its being forced below baseline. Ifthe distractor occurs as a subsequent target, it takes longer to gain target levels of activation.
Can this model account for our findings? Our data seem most problematic for the inhibition view ofnegative priming, which is based on notions of selective attention. A recent study (Houghton, Tipper, Weaver, & Shore, 1996) , however, examined the related issue ofdistractor salience and may address our results. Houghton et al. demonstrated that, similar to the findings in the present study, larger negative priming resulted when distractors were made more salient. Their notion was that "... inhibitory systems may be energized by that which they inhibit" (p. 140). The distractor in their study was perceptually very salient, attracting attention. Ifthis interpretation purports that the greater inhibition, which gives rise to the large negative priming, serves to keep the highly salient distractors from.attentional focus and awareness, then the present findings are at odds with this view ofnegative priming. If their view, however, is that the greater inhibition serves to suppress responses to distractors, although both targets and distractors are attended and processed, then the inhibition view can account for the data.
Recently, Tipper and his colleagues appear to be favoring the latter interpretation with their espousal of the concept of selection for action. This is evident in the following. "In short, we ask: How is it that individual responses can be selectively controlled by particular stimuli in the presence of competing inputs?" (Houghton et al., 1996, p. 140) . Despite this endorsement of selective responding or selection for action, this distinction is not consistently and clearly made. In the immediately preceding sentence, the authors stated that "we consider the problem faced by such an organism to be a problem of selective attention." Relating negative priming to selective attention and selective responding interchangeably, particularly if it is not explicit whether an early or a late attentional mechanism is proposed, confuses the issue and potentially produces erroneous expectations (i.e., that negative priming results from blocking distractors from attentional focus). Given the present data and that of others (Tipper et aI., 1995; Vee et aI., 1995) , only the view that negative priming results from selective responding or selection for action remains plausible.
Episodic retrieval. The episodic-retrieval account provides an alternative explanation of negative priming Neill, Valdes, Terry, & Gorfein, 1992) . This view maintains that distractors and targets undergo different encoding processes. According to variations of this account, distractors either are encoded with "do not respond" tags or are encoded without any response information at all. In contrast, targets are encoded with "respond" tags or with specific response instructions. The view posits that when subjects make their selection oftargets on probe trials, they gather additional information about the item by retrieving prior processing episodes containing the current target item. When a word that was previously encoded as a distractor, with the accompanying response information, appears as a target on the following trial, this backward-acting retrieval process produces information that conflicts with the present status of the item. A delay (i.e., negative priming) ensues, during which subjects resolve the ambiguity created by the response competition (i.e., "do not respond" on the first trial and "respond" on the second trial). The additional assumption that the last episode is the most temporally discriminable, thus the most likely retrieved, is required for this explanation to adequately account for the findings. Does the episodic-retrieval account of negative priming explain our data? It seems to be reasonable to assume that our referent size-selection task requires deeper processing of distractors on both prime and probe trials. It follows that the prime-trial memory trace for the distractor should be significantly strengthened. Therefore, from the episodic-retrieval view, the probability ofrecalling the prime episode in the ignored repetition condition of the size-selection task is greater than that probability in the color-selection task. As a result, this confusion or response competition will occur on a greater proportion of ignored repetition trials in the referent size-selection task, which should yield larger negative priming. Thus, the episodic-retrieval account provides a straightforward explanation of the findings in the present study.
Feature mismatch. One of the earliest theories of negative priming was the code-coordination theory (Lowe, 1979) or, more recently, the feature mismatch theory (Park & Kanwisher, 1994) . The basic notion is that negative priming results from the availability of conflicting information about a probe target from its previous occurrence on the prime. Whereas the episodic-retrieval account focuses on the retrieval ofincompatible response information, perceptual mismatch theory centers on the retrieval ofmismatching perceptual information. In most negative priming experiments, identifying features (e.g., colour, font, size) or location (e.g., above, below, right) of the stimulus indicate target status. Consider the colorselection task, in which subjects were asked to read red words and to ignore white words. On ignored repetition trials, the distractor on the prime trial appears in white, then in red, as the target on the probe trial. Perceptual features of the item-the color being of particular importance in this instance-are different on the prime and probe. This mismatch from sequential trials introduces some ambiguity, purportedly delaying responding on ignored repetition trials, relative to control trials.
A perceptual mismatch account of our results seems improbable. Because the selection criterion was referent size and not a perceptual feature, on some ignored repetition trials the target item on the probe was perceptually identical to its prior presentation on the prime. Juan Lupiafiez Castillo (personal communication), however, convinced us that semantic mismatch in our size-selection task might account for the data. Consider that, on an ignored repetition trial, an animal deemed to be small on the prime becomes the larger animal in the pair on the probe. This mismatch in size assignment could hamper target selection on the probe. In fact, semantic mismatch may be even more difficult to resolve, explaining the enhanced negative priming.
Summary. It appears that all the accounts of negative priming are or can be made consistent with our results. The present findings, however, constrain and refine interpretations and predictions. Furthermore, the augmented effect may prove to be useful in differentiating these theories. For example, to confirm the mismatch view, it must be shown that negative priming is eliminated when there is no mismatch in the presentation of the critical item on the prime and the probe. With a small (i.e., 15-25 msec) and somewhat unstable effect, eliminating negative priming in the desired condition ofthe standard task is not especially impressive and could be disputed on the grounds ofthe inconsistency of negative priming. Ifa 100-msec effect, which has been demonstrated to occur consistently, is abolished through the elimination of mismatch, however, the evidence is far less contestable.
Selective Attention and Negative Priming
Our primary aim was to directly examine the link between selective attention and negative priming. This was achieved by ensuring that both targets and distractors were attended to, were processed deeply, and reached phenomenal awareness on all trials. Negative priming persisted and actually increased nonetheless, suggesting that it is not produced by selective attention, either early or late. These findings, along with those of Tipper et al. (1995) , Vee et al. (1995) , Milliken and Joordens (1996) , and Milliken et al. (1998) , are inconsistent with the claim that stimuli are responded to more slowly in the ignored repetition condition as a result of being previously ignored or processed without attention. Negative priming does not result from a mechanism that limits deep processing and phenomenal awareness to relevant items only.
